We explore the impact of local economic conditions on the type and size of newly 
Introduction
The composition and quality of the existing housing stock does not only determine the "character" of a location but arguably also its household composition, and thereby, its future prospects. Affluent households in the United States tend to choose communities with spacious and high quality -rather expensive -single family homes. Such communities tend to have higher local tax income per capita and therefore better local schools and other local public services. In contrast, low income households prefer to sort into -inexpensive but -lower quality housing in decaying areas (Rosenthal, 2008) 1 or into areas where government programs have contributed to "affordable" housing (Baum-Snow and Marion, 2008) .
Minimum lot size restrictions imposed by affluent households in order to keep less well off households at bay, tend to reinforce such sorting by income based on the underlying "built environment".
The type of housing (single family versus multifamily units) -a key attribute of new housing supply -is strongly (and arguably causally 2 ) related to the housing tenure status of properties (owner-occupied versus renter-occupied), which in turn is associated with various externalities. While single family homes are predominately owner-occupied, the vast majority of multifamily units are rented-occupied. 3 The literature strongly suggests that owneroccupiers (i) maintain their housing units better (e.g., Galster, 1983) , (ii) invest more in local public goods such as public schools (e.g., Hilber and Mayer, 2008) or social capital (e.g., DiPasquale and Glaeser, 1999; Hoff and Sen, 2005; Hilber 2007a) , and (iii) are more motivated to control local government (Fischel, 2001) . 4 Hence, the composition of the housing stock may not only exert direct visual externalities but also externalities associated with homeownership and renting.
As a consequence of the durability of housing, if the nature of the existing housing stock is important for a location's fortunes, then so should be the nature of new housing supply.
Housing units built in a certain period -quite possibly reflecting the demand conditions at 1 Glaeser and Gyourko (2005) show that the same mechanism is at play at the geographical level of MSAs. In declining cities where labor demand is weak, house prices are low but through decay, the housing stock adjusts only slowly to these conditions. This leads to a sorting process in which people with lower human capital levels stay in the cities in decline in order to benefit from relatively cheap housing. 2 For expositions of the argument that the housing type causally affects the housing tenure status and for empirical evidence consistent with the proposition see Linneman (1985) , Hilber (2005) , and Hilber (2007b) . 3 According to the national American Housing Survey (AHS), only about one in seven MF units in the US are owner-occupied. Roughly the reverse is the case for SF units.
that point in time -last for several decades (and sometimes centuries), continuing to exert positive and negative externalities associated with their characteristics.
Given the seeming importance of the nature of the newly built housing stock it is surprising how little is known about its determinants. In particular, very little is known about whether local economic conditions -at the time when new housing developments are being planned and built -affect the nature of new housing supply. The housing supply literature has either focused on new housing supply in units or on the "volume" of residential investment at the national level, thus aggregating all composition and quality aspects into one single variable and ignoring the spatial dimension (e.g., DiPasquale, 1999) . Studies in the former category generally focus on the single family (sf) sector, thus ignoring the supply of multifamily (mf) housing. Heterogeneity within the sf-sector is ignored as well, even if the hedonic literature suggests that the value of sf housing units varies widely depending on their attributes. The literature on mf housing supply is particularly thin.
Aiming to narrow this gap in the literature, our paper investigates the relationship between local economic conditions -more precisely, the Metro Statistical Area (MSA)-level annual income per capita 5 -and the nature of new housing supply, focusing mainly on the type (mf versus sf) and size of newly built units. We gather this information for over 700,000
housing units from numerous MSA-level American Housing Surveys (AHS) between 1984
and 2004. The resulting panel dataset consists of 47 MSAs. A key assumption in our empirical strategy is that after a unit is built, the underlying housing characteristics only change little and slowly. For example, we assume that the amount of sf houses that is converted to apartments or extended to increase their floor size within five to ten years is small. Building on this assumption, indices of the type and size of new housing supply can be created for each MSA by taking means conditional on the year of construction. These indices are subsequently related to MSA-level income per capita and construction industry-wages in a panel data analysis that fully controls for time-invariant heterogeneity and trends at the national level.
Our study also ties into the literature on the consequences of land use regulation. A growing body of literature highlights the impact that land use regulations exert on housing supply. For example, in metro areas where regulation is more stringent, residential construction in units is less responsive to price changes (Green et al., 2005) and shifts in labor demand translate into higher wages and house prices, rather than into more jobs and houses (Glaeser et al., 2006; Saks, 2008) . However, land use regulation may not only limit the amount of newly constructed housing, but may also prevent that the appropriate type is being built, a proposition that has not been explored so far and on which we follow up.
Overall, our findings suggest that positive (negative) local economic shocks -through inand out-migration -cause the construction of more mf (sf) housing and smaller (larger) units, thereby dampening the impact of the shocks. However, these adjustment processes are confined to MSAs with comparably lax land use regulation. In places with tight control, measures such as zoning or minimum lot size restrictions prevent adjustments of the housing stock composition. Our findings imply that severe land use controls may hamper MSA-level labor marked adjustment not only through limits on the quantity of newly supplied units, but also by constraining their type to sf houses that are less suitable for migrants.
Our paper is structured as follows. In Section 2 we provide a theoretical framework for our empirical analysis. Section 3 describes the data and empirical strategy in more detail. In
Section 4 we present results. Conclusions are offered in the final section.
Theoretical framework
At first sight, it seems natural to conjecture that economic upswings will have positive effects on the "quality" of new housing. Many housing characteristics appear to be normal or luxury goods and one might therefore expect that an increase in average income associated with a booming economy leads to higher quality housing. Indeed, there is little doubt that at the national level, the quality of housing has improved substantially over time and that this development is related to changes in household incomes. What we focus on in this paper, however, is the impact of changes in local economic conditions on the composition and quality of new housing supply, controlling for nationwide developments in these variables. As we will see below this changes the predictions fundamentally.
The key assumption that may alter the sign of the predicted effects of income growth on certain characteristics of newly supplied housing is that utility is equalized between metro areas. A recent paper by Glaeser and Gottlieb (2008) This result is usually obtained in an urban model in which housing services are produced with capital and land, which has become known as the "Muth model" (see Muth 1969; Fujita, 1989) . However, as our empirical analysis will focus mainly on the type of housing that is built and on the amount of floor space per housing type, we adapt this standard framework in
order to obtain precise predictions with respect to these variables. Specifically, we distinguish two housing types -sf and mf housing, and we assume that building height of each type is fixed. 7 Moreover, we assume that deprecation of the housing stock is an exogenous process, so that developable land becomes available at a constant and exogenous rate ω everywhere within the city. 
Demand for floor space
We adopt a framework in which (homogeneous) households have preferences for floor space as a differentiated commodity. Floor space is available in two versions: the first is provided by mf housing, the second by sf housing, and a household can consume floor space in only one of these two types of housing. One reason to treat floor space in mf and sf units as inherently different is that through noise and other nuisances, apartments are much more prone to negative externalities from neighbors, which renders them inferior to floor space in sf 6 Even in a closed city, income shocks may push up land prices and lead to smaller lot sizes, see for instance Fujita (1989) for a discussion of the comparative statics of the monocentric model. 7 It is straightforward to extend the theoretical framework with multiple housing types that vary in building height, which would make it more similar to the traditional Muth model. However, as our empirical analysis distinguishes between mf and sf units only, there is no merit in pursuing this approach here. Alternatively, one could introduce an arbitrary threshold value of the capital land ratio in the standard model, and interpret it as the boundary between single and multifamily housing. The amount of housing services on each side of the threshold could then be related to floor space. Such a model would lead to similar predictions. See Rouwendal (1998) for the relationship between a housing services approach and a characteristics approach to housing demand. 8 In reality, the timing of redevelopment within urban areas depends on both physical and economic decay (e.g., Rosenthal and Helsley, 1994) . Redevelopment is partly determined by the age and quality of the existing housing or other buildings, which are historically determined and independent of the presence of a recent economic upswing. Since it is known that in the centers of many US cities existing housing is of old age, the opportunity costs of conversion are relatively low at these locations (Brueckner and Rosenthal, 2005) . This suggests that a local economic upswing may generate substantial new redevelopment in central cities, which is likely to be of mf type. Furthermore, as the decision to redevelop existing construction depends on current economic conditions, we should expect that more redevelopment will take place in a booming housing market -i.e. after an income shock, than under "quiet" market conditions. Hence, taking account of these aspects of redevelopment reinforces our prediction that local income shocks raise the share of mf units in new construction. 
For the floor size s that solves this optimization problem, it holds that:
This equation states that the marginal willingness to pay for floor space should equal the amount of money per unit of floor space that is a available to a household that has to reach utility level u. Hence, the equilibrium rent level for each type of housing is equal to the corresponding marginal willingness to pay. Under the usual assumptions on preferences, the bid rents are decreasing convex functions of the distance to the city center. Furthermore, the bid rent function for floor space in mf units lies below that for floor space in sf units.
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9 Owner occupied housing could be dealt with by concentrating on user costs rather than rents, but in that case we must take into account the wealth effects of house price changes which can be ignored in the standard setting with absentee land owners. 10 Suppose, on the contrary, that the bid rent for mf housing would be higher than or equal to that for sf housing.
Since we have assumed that the willingness to pay for floor space in mf units is smaller than the willingness to pay for floor space in sf units, if evaluated at the same level of u and s, convexity of ( , , ) z u s mf would imply that
Clearing of land markets
Within the urban fringe, developable land becomes available at a constant and exogenous rate ω everywhere within the city. Costs of demolition are ignored. At the urban fringe, agricultural land is converted to residential when residential land rents exceed opportunity costs. These assumptions are illustrated for the case of an expanding city in Figure 1 , in which all developable land that becomes available within the urban fringe is treated as if it is located within the same segment. 
Note that in this expression, developers choose floor sizes optimally, which means that they choose the floor sizes that solve the consumer problem (1).
Land use is determined by the highest bid. Hence, construction takes place only in places where the maximum of ( ) 
so mf housing will be supplied at a particular site in the city when rents for floor space in such housing are not too low in comparison to that in sf housing. We would expect to see mf housing close to the city centre and single family housing in the suburban ring around the centre. This pattern emerges when inequality (4) is satisfied in the centre and the profits associated with the construction of mf housing decrease faster than the profits associated with the construction of sf housing, or
The spatial ordering of different types of land use depends on the steepness of bid rent curves for land. Note that by substitution of the expressions for bid rents for floor space (1) into condition (5), and by using the familiar Muth condition that 
The effect of a local income shock
In order to assess the effect of a local income shock, we compare a steady state scenario to the new equilibrium that would result from an unexpected increase Δy in the household income. In the steady state scenario, new construction takes place on the share ω of the land within the urban fringe, according to conditions (4) and (5), but as the bid rent functions for floor space and land do not alter, the urban fringe does not expand. However, when incomes rise unexpectedly, the bid rent curves for floor space and land shift outward by an amount Δy / t. Mathematically, this is easily seen by substitution in expression (1): 
and a similar derivation can be made for bid rents for land in expression (3). This implies that for all model variables -land use, land prices, prices for floor space and floor sizes, realizations shift outwards from the CBD by an amount Δy / t.
We illustrate the effect of this income shock on the functioning of markets for floor space and land in figures 2 and 3 respectively. The impact of income shocks on the composition of new construction in terms of housing types depends on the share of new construction that takes place within the urban fringe. If ω is small and most construction takes place at the urban fringe, it is likely that new units are predominantly in the sf sector, irrespective of the extent to which household incomes have risen. At the other extreme, if housing is fully malleable and the city is rebuilt every period, a positive relationship exists between the income shock and the share of newly constructed units that is in the mf sector. This is easily seen for the case of a linear city: the segments with mf and sf housing shift outward by an amount Δy / t and the number of units with these segments does not change, but in addition a new segment becomes available close to the CBD in which mf units are constructed at a high density. In Appendix A1, we show that this relationship holds as well for the circular city that we have assumed here. Furthermore, if it holds for ω = 1, then under some regularity conditions it also holds for other values of ω provided that they are sufficiently large. Hence, we have the following prediction: Figure 1 suggests that ω should in fact be significantly smaller than unity. However, Prediction 1 would still hold true when the share of new construction that takes place within the urban fringe is large relative to new construction on converted agricultural land. This might be the case in cities that are large, so that the amount of redevelopable land within them is large, or in cities in which natural barriers prevent expansion in a full circle around the fringe. Whether such conditions are met in reality is of course an empirical question. In the empirical analysis below, we are able to deal with this issue in a sensitivity analysis, by considering observations on new construction in city centers only. Extension of the urban fringe, where in all likelihood sf units would be constructed, is not an issue in the city center, so both Prediction 1 and Prediction 2 that we will introduce below should hold in this part of the city a fortiori (see Table 3 for the empirical confirmation).
For the limiting case in which ω = 1, it may also be shown that the average floor size of newly constructed units falls with income in both sectors. In a linear city, this would occur only in the mf sector, where the new segment close to the CBD would raise the average density of units, whereas the average unit size would be unaffected in the sf sector. In a circular city, the mean density of sf units rises because houses with the smallest amount of floor space get a larger relative weight in the average. This effect exists also for the part of the mf sector that is shifted outwards, and under a mild condition, it is even stronger than for the sf sector. Proofs and a formal statement of this condition are provided in Appendix A2.
Moreover, for the mf units that are built close to the CBD, filling the space that is freed by the horizontal shift of the original bid rent curve, floor size will be below average. We thus obtain the following prediction: 
Heterogeneity of migrants and local residents
A concern related to the above analysis is that it assumes a homogenous population. It could be argued that one should distinguish between mobile households, mainly consisting of younger people at the beginning of their career who are looking for job opportunities in many cities, and less mobile people who are usually in later stages of their career and have become more or less settled in one metropolitan area. The former group is more interested in rental mf housing, whereas the latter group prefers sf housing that is owner-occupied. 13 We investigate the robustness of our predictions for this type of heterogeneity by introducing two different household types in our model, that vary in precisely these dimensions. First, the mobile households look for job opportunities all over the country and their utility level is determined outside the city we consider, whereas their number adjusts so as to keep utility at that level. However, there is now also a group of immobile households, which is fixed in size and for whom the utility level is determined locally. For simplicity we assume that the mobile households only demand mf housing, whereas the immobile households live in sf housing. The income shock is equal for households in both groups.
Under these assumptions, the consequences of a positive income shock are illustrated in case, the number of sf households increases, which would contradict our assumption that households in this group do not move between cities. In order to accommodate their fixed number in the city after the income shock, a smaller increase of their bid rent curve suffices, as indicated by the black dashed line in Figure 4 , and the utility of this group will rise. What does this imply for Predictions 1 and 2? First, we observe that the fringe between the mf and sf sectors shifts outward by even more than in the case with homogeneous households. Hence, our first prediction that the share of mf housing in new construction rises with a positive income shock is reinforced. However, while the model with heterogeneous households is still compatible with the second prediction, it can not be shown to hold under general conditions. The reason is that as the fringe between the mf and sf sectors shifts outward by more, there will be a contingent of mf units with a relatively large amount of floor space after the income shock, which counteracts the negative effects on average floor space in mf housing.
Land use regulation
While we have so far assumed that there were no restrictions on the amount and type of newly constructed housing, it is well known that in some American cities, land use is strongly regulated. One important form of zoning imposes minima on lot sizes (motivated by a desire of affluent residents to exclude low income households from entering their communities in order to prevent fiscal externalities), For similar reasons, communities impose restrictions on mf housing construction, which tends to attract lower income households as well. We investigate the effect of this latter type of land use regulation by assuming that the fringe between the mf and sf sectors is fixed at its steady state level, so that it cannot shift outward after a positive income shock. The consequences of this assumption are illustrated in Figure 5 , which shows again the bid rent curves for land. Δy / t x b1
The figure shows that in the mf segment, land rents are pushed up. This will induce a reduction in average floor sizes, so that the number of newly constructed mf units will rise after a positive income shock. Land rents are pushed up in the sf segment as well. In fact, both curves are the same as in Figure 3 , except that the resulting land price curve is not determined by the maximum of the two anymore. This is seen at x*, the fringe between the mf and sf sectors, where land rents now drop by a discrete amount. After the income shock, the number of newly constructed sf units rises as well, and it rises by more than in the case without land use regulation. Hence, it is not clear anymore whether Prediction 1 still holds. Prediction 2 would still seem to apply in this case, floor sizes are decreased, in particular in the mf sector.
However, in cities in which restrictions on conversion of land to the mf sector are in place, we also expect the presence of minimum lot size zoning, which would render this prediction ambiguous as well. Hence, in cities with relatively severe land use regulation, little can be said about the impact of local income shocks on the composition of new construction.
3. Data, empirical strategy, and specifications
The data
The metropolitan area datasets from the AHS considered in our analysis were collected between 1984 and 2004. 14 The US Census conducted these AHS metro surveys annually between 1984 and 1993 and at irregular dates after that. In each year, a different set of MSAs was surveyed. In total, we have information for 47 MSAs and the average number of times that an MSA is surveyed equals 3.6. See Appendix Table A1 for a list of all MSAs and the years they were surveyed in the AHS. For our period of observation, definitions of the variables of interest were overall consistent, though a few minor adjustments had to be made.
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We measure local economic conditions by income per capita, taken from the Regional Economic Information System of the BEA. 16 From this dataset we also construct a proxy for construction wages by dividing total earnings in the construction industry by employment. An alternative measure of local economic conditions, used in our analysis to carry out a robustness check of our findings, is the wage per employee. We derive this data from the County Business Patterns (CBP) dataset. The CBP also provides employment data, which we use to generate two additional variables: the employment growth in the MSA and a measure indicating a labor demand shock (our instrument to identify employment growth). In computing this labor demand shock variable, we use the same underlying data and methodology described in Saks (2008) . 15 Definitions of the structure type, the number of dens and family rooms as well as the number of other rooms had to be slightly adjusted in order to make them consistent between different years. In 1984, variable definitions changed significantly compared to earlier years, so this prevented us from going back further in time. 16 See http://www.bea.gov/regional/docs/reis2006dvd.cfm. 17 For two MSAs that were missing in the Saks index we used the Wharton index and for one MSA that could not be matched with the Wharton index we use the Saks index. Thus, we could match each MSA in our data to an index value.
Empirical strategy
The predicted impact of local economic conditions on the nature of new housing supply is tested by regressing indicators of the type and size of newly built housing units on income and construction costs. These indicators are derived from the MSA-level AHS surveys (described above), by averaging housing characteristics over the year of construction. For instance, consider the computation of the share of housing built in Boston in 1994 that is of the mf type. First, we construct a dummy variable that is equal to one if a housing unit is mf and zero otherwise. There is an AHS metro sample for Boston in 1998, which provides us with information about the characteristics of a sample of housing units in this MSA, as well as the year in which these units were built. Hence, the index value is obtained by averaging the dummy variable over all housing units in this sample that were built in 1994. Formally, we compute:
where k i I is the value that indicator I k takes for housing unit i, which is built in year τ and observed in a AHS survey of MSA in year t. Besides the share of mf units, we consider the unit square footage of new units in both the mf and sf sector. Following expression (7), indices for this variable are created by averaging unit square footage over MSA, year of observation and year of construction. Next to these indices on which we have formulated explicit predictions in the theory section, we also study the share of housing units within the city center for the sf and mf sector. As the boundary between mf and sf housing was predicted to shift outwards after a positive income shock, we would expect this indicator to rise for the mf sector and to fall for the sf sector.
Econometric model
The main results of this paper are derived from the following econometric model:
log log Besides the baseline version of (7), we also consider two variants of this model. In the first place, our predictions 1 and 2 were conditional on the share of new construction that took place within existing boundaries, and they would not hold in cities in which most new construction took place on converted agricultural land. In the construction of the indicators in Essential in our identification strategy is the assumption that housing characteristics do not change between the year of construction and the year that the unit is observed in the AHS.
However, conversions from sf houses to mf apartments are feasible in principle, and the floor size of houses may also be extended in renovations. In base line specifications, we consider a time window of 10 years, relying on the assumption that the number of newly built units that is converted or renovated within a decade after construction is limited. However, we check the sensitivity of our results for this assumption by limiting the time window to 5 years.
Descriptive statistics
By computing indices of the nature of new housing supply according to expression (7), we obtain a panel dataset in which the year of construction τ constitutes the time dimension and in which the cluster identifiers are AHS wave-MSA combinations t × MSA. In order to be included in the sample on which model (8) is estimated, each t × MSA × τ cell has to satisfy a number of conditions. First, as discussed previously, the gap between t and τ has to satisfy the time-window we impose. Secondly, τ should be reported as a single year and not as a period of several years, which is usually the case for older houses. Finally, in order to obtain estimates of the indices I k , these cells have to be nonempty. Table 1 provides descriptive statistics of the panel dataset that results from imposing these conditions. Besides reporting means and overall standard deviations, it decomposes the standard deviation into within and between clusters dimensions. This is relevant for our purposes because all estimates that are reported in the subsequent section are identified on variation within clusters only. Table 1 also reports overall minima and maxima, the number of clusters, and the number of observed cells.
-Insert Table 1 Table 2 reports results for the base line estimation of model (1).
Empirical results (preliminary draft)

Results for base specifications
-Insert Table 2 around hereConsistent with Prediction 1 in Section 2, the findings in this table point to a particularly strong relationship between (lagged) local income and the share of mf housing in new construction. More specifically, in MSAs where income is 10% above national average, the share of mf housing is 6.4 percentage points higher, a substantial effect. Since the estimates in Table 2 are conditional on time-invariant heterogeneity, it makes sense to interpret this finding in terms of variation over time, meaning that in MSAs in which income per capita grows at a higher rate than at the national level, the share of construction in the mf sector rises faster or declines less compared to the national trend.
Consistent with Prediction 2, we find a negative effect of local income on floor size that is stronger in the mf sector than in the sf sector. Apartments built in MSAs where income exceeds the national level by 10% are smaller by about 17%. We also find a significant effect of income on the rate of "suburbanization" in the sf sector. In MSAs in which income increases by 10% relative to the national trend, the share of sf units built in city centers falls by about 5 percentage points. Although local wages in the construction industry are not statistically significantly associated with the other indicators, they appear to raise the share of new construction built in city centers.
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Although all effects in Table 2 are measured relative to the US national level, aggregate trends in some of the dependent variables as well as in income and construction wages have been substantial. The suppressed time dummies that are reported in Appendix Table A2 shed some light on these trends. Notably, conditional on other explanatory variables and the fixed effects, there is a significant downward trend in the share of mf housing in aggregate construction and a significant upward trend in the unit surface of newly built houses, particularly in the mf sector.
Appendix Tables A3 and A4 verify that the results in Table 2 are robust with respect to the choice of lags of the explanatory variables and with respect to the time-window. In Table   A3 , we report estimation results for models in which the explanatory variables are either contemporaneous or lagged with 2 years. The findings suggest that the main effects are robust, although unsurprisingly, they slightly decrease in strength over time. The results do not change significantly when we limit the time window for the two relevant variables (the unit size variables) to five years, in fact, the effects get slightly stronger. See Table A4 for details.
City centers versus suburbs
The AHS allows us to estimate indices of the composition of new housing supply separately for city centers. This enables us to investigate the effect of economics shocks in a setting, where the extension of the urban fringe (where in all likelihood sf units are constructed) does not influence the estimates.
-Insert Table 3 around here -
As we would expect on the basis of the simple model presented in Section 2, the impact of income on the share of mf construction is much more pronounced in central cities (compared to the suburbs or the entire metro areas, see Table 2 ). A 10% increase in income is associated with a rise in the share of newly constructed mf units in central cities by about 15
percentage points (compared to 6.4 percentage points for the entire metro area). Table 4 reports relationships between the composition and quality of new housing supply and local economic conditions for metro areas, in which land use regulation is more stringent and for metro areas, in which they are less stringent.
The impact of land use regulation
-Insert Table 4 around here -
The effects of income on indicators of the composition of new housing supply in metro areas
where regulation is less restrictive are slightly more pronounced, though in the same order of magnitude, than the ones reported in Table 2 . In particular, we find that a 10% rise in income relative to the national trend is associated with an increase in the share of mf housing by almost 9 percentage points. Now, we also find a significant negative impact of wages in the construction industry on this variable. The size of units in the mf sector appears to be more sensitive to income, as are the impacts of income and wages in the construction industry on suburbanization of sf and mf housing. For cities in which regulation is stronger than average, however, all of these effects are absent.
Our results thus strongly indicate that land use regulation mutes the responsiveness of the composition and quality of new housing supply to local economic conditions, at least in the short run. This could simply be a consequence of zoning ordinances that specify the type of housing that may be built at certain places, or impose limits to development densities (as is typically done in 'exclusionary zoning'). Adjustment of such regulations is likely to take time, so they will probably impose delays on supply responses to market conditions, or prohibit them altogether. In this sense, our results bear similarity to the finding that land use regulation limits the price elasticity of housing supply, as reported by Quigley and Raphael (2005) and Green et al. (2005) .
Are the results driven by migration? (very preliminary draft)
Our empirical findings above are consistent with predictions derived from an open monocentric model, in which demand for land is fully elastic as a consequence of costless migration. In other words, migration is crucial to understanding why positive income shocks lead to new construction of lower quality housing units in terms of type and size, even if these are normal goods. In order to test for the appropriateness of this interpretation of the estimation results, we relate the same indicators of the nature of new housing supply to migration, rather than income. As is common in the literature (e.g., Blanchard and Katz, 1992 or Saks, 2008), we use employment growth as a proxy for net incoming migration.
Employment growth (or the net incoming migration) is obviously endogenous. Migration depends not only on demand shocks, but also on the extent to which housing supply accommodates such shocks, as has been recently shown by Glaeser et al. (2006) and Saks (2008) . While these studies establish the impact of the housing supply side in terms of the number of newly built units, the same will arguably hold for housing characteristics, as migrants have a comparably strong demand for mf units and small units.
In order to identify the causal effect of employment growth on our measures that characterize the nature of new housing supply, we use an instrument first described by Bartik (1991) and applied in empirical work, for example, by Saks (2008) . Specifically, we instrument for employment growth with a "labor demand shock variable" that equals the weighted average of national industry employment growth rates, where weights are equal to the lagged share of an industry's employment relative to total MSA employment. Intuitively, if an MSA has a large proportion of its jobs in an industry that is doing well at the national level, this MSA is predicted to have a high employment growth rate. The underlying idea is that both national industry specific demand shocks and the lagged industry composition of MSA employment are exogenous to local employment growth.
The results of our final specification test are reported in Table 5 . The results are based on the sample of MSAs with lax land use regulation only. We limit the sample size to these MSAs because strict land use controls that prevent new housing supply and the conversion of buildings or units can be expected to also prevent in-migration (i.e., house prices will adjust rather than the quantity or quality of the housing stock). 23 Overall, the results provide tentative support for the proposition that the housing supply adjustments are driven by migration. MSAs with more immigration observed an increase in the share of new mf units being constructed, consistent with Prediction 1. The results reported in columns (2) and (3) furthermore suggest that stronger in-migration leads to smaller unit sizes and the negative effect is much stronger for mf units.
Conclusions
Economic conditions appear to have a strong impact on the composition (type and size) of newly constructed housing units, as well as on their location within urban areas. Our most marked finding is the sensitivity is the sensitivity of the share of mf housing to local income, which is particularly strong in city centers.
With rising incomes, more mf units are being constructed and sf construction appears to be pushed to the suburbs. Furthermore, in times when incomes rise, smaller dwellings are built (which particularly cater to immigrant populations).
The standard urban economic model is a useful starting point for explaining these findings. In an open city where utility is exogenous because of migration, rising incomes should lead to higher land prices and therefore a higher capital intensity of land use. We have proposed a stylized model in which this effect is brought about through substitution from sf to mf construction and through a reduction of the square footage of dwellings, consistent with our main empirical findings. In the short run, such substitution processes may even be more pronounced, since the supply of readily developable land is inelastic, particularly in city centers. However, the substitution towards constructing smaller mf housing units is likely to result also from shifts in the composition of housing demand following an income shock.
Cities in which incomes rise faster than the national trend will attract migrants, who exert a demand for (temporary) rental accommodation until they have decided whether and where to settle in the city. Multifamily structures are the more efficient way to provide this type of housing.
Slicing our data with respect to the stringency of land use regulation, we find that the market responses that one would expect on the basis of these theoretical considerations are completely muted in MSAs in which this type of regulation is more severe. Presumably through zoning measures that limit development densities in order to exclude certain population groups from entering local communities, newly built houses and apartments are not significantly smaller when incomes rise and substitution towards mf construction is prohibited. To the extent that this type of housing caters to migrants, land use regulation may thus limit the labor supply response to demand shocks and hamper urban job growth, in line with the arguments put forward in Glaeser et al. (2006) and Saks (2008) .
A1 Proof of Prediction 1
We show that for the case of ω = 1, in which housing is fully malleable, an increase in income raises the share of mf housing in new construction. To this aim, we compare the steady state scenario 0 to the situation 1 after a positive income shock.
In the steady state scenario, the number 0 sf N of newly built sf units is: 
A similar exercise may be carried out for the number of newly built mf units. In the steady state scenario we have:
and after the income shock: 
The number of newly built mf units rises faster after a positive income shock than the number of sf units, so that its share in new construction must rise.
A2 Proof of Prediction 2
We now consider the impact of a positive income shock on the average amount of floor 
We can derive similarly: 
We would expect the density gradient of mf units to be steeper than the density gradient of sf units 24 , which would push the weighted mean value of x closer to the left boundary of its interval in the mf sector than in the sf sector, as explained in Appendix A1. This effect may be counterbalanced by the fact that densities are higher everywhere in the mf sector, which pushes ˆm f x towards x*. However, even if this effect is stronger, and ( 24 For most cities, the urban density gradients roughly conforms an exponential function (Anas et al., 1998) , so that the slope of the density function becomes less steep as the distance to the CBD increases. Traffic congestion in areas closer to the CBD may be one of the explanations for this phenomenon (Anas et al., 2000) . Since the sf sector is further away from the CBD than the mf sector, it should be expected that density gradients in this sector are less steep. Notes: Robust standard errors in parentheses. + Significant at 10%; * significant at 5%; ** significant at 1%. Sample split is based on the mean of an index of regulatory tightness during the 80s (Saks, 2008) and during the early 00s (Gyourko et al., 2008; Saiz, 2008) . 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1995 1996 1998 2002 Notes: Robust standard errors in parentheses. + Significant at 10%; * significant at 5%; ** significant at 1%. Notes: Robust standard errors in parentheses. + Significant at 10%; * significant at 5%; ** significant at 1%.
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